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Table 1. Course of neck pain in workers

	Author(s), Year, Study Design
	Setting and Subjects

Number (n) Enrolled
	Follow-up
	Course

	Abenhaim et al., 19881
Cohort 

Rossignol et al., 19882
Cohort


	Random sample of workers filing injury claim with WCB in Quebec; compensated for lost time at work for back problem in 1981 (n=2342)


	3 year follow-up through administrative (computerized) WCB database; duration of work absence, recurrences, defined as at least one recurrence of compensated work absence within 3 years of the index episode

.
	Mean work absence for neck pain was 74.5 days (s.d. 12.6).  Neck pain lead to as much long term work absence as lumbar pain.  Recurrence rate (at least one recurrence of compensated work absence in the three years following the index episode):  38.5% (95% CI 31.0-46.5).  Mean number of episodes= 2.6 (S.E. = 0.13).



	Cassou et al., 20023
Cohort


	Age and gender stratified random sample of workers under the supervision of occupational physicians in France. Chronic pain defined as neck/shoulder pain lasting 6 months or longer with functional limitations.  (n=1,822 with chronic neck/shoulder pain at baseline)


	Follow-up at five years through worker and physician completed questionnaire and medical examination.  Outcome was chronic neck/shoulder pain.
	At five years, 64.8% of men and 53.2% of women who had chronic pain at baseline no longer had chronic pain.

	Eriksen et al., 19994
Cohort


	Working adult residents of Ullensaker Norway; responding to both index and follow-up questionnaire. (n=696 with 12-month period prevalence of neck pain at baseline)


	4 year follow-up via mailed questionnaire.  Outcome was 12-month period prevalence of neck pain.


	For those with neck pain at baseline, 12-month period prevalence of neck pain at 4 years was 80.8%.  

	Kaptain et al., 19995
Cohort


	Active duty military service personnel surgically treated for cervical disc herniation, Portsmouth, Virginia US during 1993-1995. (n=269)


	Follow-up varies between 10-48 months.

Outcome: Referral for medical disability (medically unfit for duty)


	After surgical treatment for disc herniations, 16% of military personnel were rated as medically unfit for duty.

	Leclerc et al., 19996
Cohort


	Workers (hospital, office, warehouse or airport) in France employed at workplaces covered by one of nine occupational medical departments from different regions of France (n=763 with 6-month period prevalence of neck disorder at baseline)


	1 year follow-up through self-report questionnaire.  Outcome was 6-month period prevalence of neck disorder defined as ache, pain or discomfort in the neck.
	 Of those with any neck disorder at baseline, 72.2% had some neck disorder at one year.  Of those with neck disorder > 30 days at baseline, 1 year later, 11.5% had recovered completely, 36.5% had neck disorder for <30 days and 52% had no improvement. 



	Luime, et al., 20047
Cohort 

Luime et al., 20058
Cohort 
	Workers in nursing homes and homes for the elderly in the Netherlands between March 1998 and March 1999.  (n=204 with 12-month period prevalence of neck pain at baseline and at least one follow-up point; n=123 with baseline neck pain and two follow-up points).
	Up to 2 years follow-up.  Outcomes were 12 month period prevalence of neck pain determined by Nordic Questionnaire and recurrent neck pain, defined as neck pain in the past 12 months subsequent to a previous year with no complaints.


	Of those with initial neck pain, 75 (61%) had neck pain at 1 year and 54 (44%) still had neck pain at 2 years.  Of the total 116 with neck pain at 1 year, 54 (65%) still had neck pain one year later.  Of those with initial neck pain who had recovered at 1 year, 17% had a recurrence.  12-month period prevalence of neck pain recurrence was 59% for first year and 64.7% for second year.



	Rundcrantz et al., 19919
Cohort


	All active dentists registered in Malmöhus District and Municipality of Malmö (Sweden), and responding to both index and follow-up questionnaires.  (n=165 with neck pain at baseline)


	Follow-up at 2 ½ years after index survey; mailed self-report questionnaire; 1-year period prevalence of neck pain (Nordic Questionnaire)


	Of those with initial neck pain, 22% (95% CI 16-29%) had no neck pain at follow-up.  Of those with moderate or severe initial neck pain (n=117), 38% (95% CI 30-48%) had no or mild neck pain at follow-up and 62% (95% CI 52-70%) continued to have moderate or severe neck pain at follow-up.



	Takala et al., 199210
Cohort


	All female cash tellers aged 20-50 in one bank in Finland in 1988 (n=136 with 1-year period prevalence of neck pain at baseline)
	9 month follow-up using mailed questionnaires.  Outcome was 3-month period prevalence of presence and frequency of neck and shoulder symptoms.
	Of those with initial neck and shoulder symptoms, 5.6% had increases in symptom frequency, 23.7% had decreases, 11.2% had fluctuating symptom frequency and 59.5% had no changes.  Of those with no changes, 42.7% had initially low levels of symptom frequency.  Season (spring) was associated with improvement in symptoms.




Table 2. Prognostic factors of neck pain in workers.

	Author(s), Year, Study Design
	Setting and Subjects

Number (n) Enrolled
	Prognostic Factors Considered
	Follow-up and Outcomes Measured
	Key Findings

	Burdorf et al., 1998

Phase II Cohort11

	Male welders and metal workers of two construction companies in the Netherlands. (n=38 workers with total of 49 sickness periods due to neck pain over a 2-year period)


	Age and welder vs. metal worker, age.
	Follow-up for two years by review of medical records.  Outcome was frequency and duration of sickness absence.
	Mean work days lost to neck pain was 14.6.  Being a metal worker predicted slower return to work (RR=2.12, 95% CI 1.08-4.17). (age OR=1.32 for > 40, 95% CI 0.70-2.49. n.s.)

	Cassou et al., 2002 

Phase II Cohort3

	Age and gender stratified random sample of workers under the supervision of participating occupational physicians in France. Chronic pain defined as neck/shoulder pain lasting 6 months or longer with functional limitations.  N=1,822 with chronic neck/shoulder pain at baseline.


	Age, gender, pain history, work factors (awkward work, low job control, high job demand, repetitive work, shift work, precise movements, job classification), depressive symptoms, social class, smoking habits, sporting activities.  
	Follow-up at five years through worker and physician completed questionnaire and medical examination.

Outcome: Presence of chronic neck/shoulder pain.
	Improvement in chronic pain more frequent in men (RR=1.22).  In men, high job demands (OR=1.2, 95% CI 1.0-1.4), no MSD in past (OR=0.4, 95% CI 0.30-0.60) and engaging in sporting activities (OR=1.5, 95% CI 1.1-2.1) predicted absence of chronic pain at 5 years. In women, age over 50 (OR=0.6, 95% CI 0.4-0.8) for age under 50), high repetitive work (OR=1.3, 95% CI 1.0-1.6), high job demands (OR=1.2, 95% CI 1.0-1.4) and no MSD in past (OR=0.60 for prior MSD, 95% CI 0.50-0.80) predicted absence of chronic pain at 5 years.



	Eriksen et al., 1999

Phase II Cohort4

	Residents of Ullensaker Norway; working, and age 20-22, 30-32, 40-42, 50-52, 60-62, 70-72; responding to both index and follow-up questionnaire. (n=696 with 12-month period prevalence of neck pain at baseline)


	Gender, age, marital status, job characteristics (hours, job control, heavy lifting, overhead work, posture, repetitive movements, pace of work, pace of work, stress at work, job satisfaction), physical leisure activity, daily smoking, emotional symptoms, sleep quality.


	4 year follow-up via mailed questionnaire

Outcome: 12-month period prevalence of neck pain. 
	Factors associated with 12 month period prevalence at 4 years were:  little influence on own work situation (OR=2.54, 95% CI 1.17-5.50), female gender (OR=1.99, 95% CI 1.30-3.02), shoulder pain in previous year (2.56, 95% CI 1.44-4.55).  (OR for age, job factors, work stress, job satisfaction not reported)



	Jonsson et al., 1988

Phase II Cohort12

	Women working in electronic manufacturing companies (assembling, soldering and inspecting printed circuit boards).  Excluded those who had consulted a doctor or on sick leave for neck, shoulder or arm symptoms in past 12 months.  N=unknown for those symptom free at year 1, and with neck symptoms at year 2
	Muscle strength, heart rate and rating of perceived exertion, work type, past work type, duration of employment, job rotation, overtime work, working hours, strenuous work operations, spare time physical activity, hobbies, perceived psychological stress at work, work satisfaction, satisfaction with colleagues, number of breaks and rest pauses, individual productivity, work posture.


	Follow-up at 1 year intervals.

Outcomes: physical examination to assess pain, tenderness on palpation, sick leave during past 6 months.
	Worsening of cervicobrachial symptoms was predicted by previous physically heavy work, high productivity, high muscle strength and previous sick leave.  Improvement in symptoms was predicted by physical training in spare time and work reallocation. (no effect sizes reported) 

	Kaptain et al., 1999

Phase I Cohort5

	Active duty military service personnel surgically treated for cervical disc herniation, Portsmouth, Virginia US during 1993-1995. (n=269)


	Gender, age, duration of service, military class, pathology (i.e. number of disc levels), compensation index, surgical approach and re-operation
	Follow-up varies between 10-48 months.

Outcome: Referral for medical disability (assessed as medically unfit for duty)
	Shorter duration of service (RR=0.85, p=.02), enlisted personnel (RR=2.9, p=.002), those treated for two disc levels and those requiring additional surgeries were more likely to be referred for disability.  Compensation index did not predict outcome. (cell size for women not large enough for precision)



	Luime, et al., 2004

Phase II Cohort7

	Workers in nursing homes and homes for the elderly in the Netherlands from March 1998 - March 1999.  (n=204 with 12-month period prevalence of neck pain at baseline and follow-up data).


	Prognostic factors: age, gender, height, weight, education, family status, duration of employment, work related physical load and psychological load/social support, sports, general health status.


	Up to 2 years follow-up.  Outcome was recurrent neck pain, defined as neck pain subsequent to a previous year with complaints.


	Recurrence of neck pain predicted only by neck pain duration > 3 months in the year prior to baseline (OR-1.72, 95% CI 1.22-2.42).  (gender OR = 1.28, 95% CI 0.65-2.54) (age OR 0.99, 0.88-1.70 to 1.28, 0.76-2.15) (OR’s for job control, work demands, supervisory support, support from colleagues, prior poor or fair health – all close to 1)



	Schibye et al., 1995

Phase II Cohort13

	Sewing machine operators in factories in Denmark in 1985.  Neck pain assessed by Nordic Questionnaire.  (n=170 with 12 month period prevalence of neck pain at baseline and 97 with 1 week period prevalence)


	Prognostic factors: age, length of employment, employment status, technology level, payment system, efficiency, machine type more frequently operated, number of machines operated, leaving machine for collecting own materials, units produced per day and adjustment of workplace by a professional.  


	Follow-up at 6 years using self-report questionnaire.  Outcome was 12 month and 7 day period prevalence of neck pain using Nordic Questionnaire; symptoms for more than 30 days in past 12 months and unable to carry out normal work for more than one day.  
	Changing employment was the only predictor of disappearance of long-lasting symptoms (4.50, 95% CI 1.37-14.83).  (age OR = 0.63, 95% CI 0.11-3.48;  effect size of other factors not reported.

	Viikari-Juntura et al., 2000

Phase II Cohort14

	Blue and white collar workers in forest industry in Finland; all patients with new episode of neck or shoulder pain; presenting to occupational health units 1993-1995; physical and history data collected within 3 days of injury (n=474 at baseline)


	Signs and symptoms, gender, age, blue or white collar work, sick leave in prior 60 days. 


	Follow-up at 60 days through computerized administrative database.

Outcomes: days on sick leave
	Factors predicting greater days on sick leave for neck or shoulder pain:  blue collar work (> 3 days OR=6.8, 95% CI 2.1-22.4); prior sick leave of > 3 days (OR=6.5, 95% CI 2.1-20.4); longer duration of symptoms, interaction of continuous pain and intensity of pain (OR=5.2, 95% CI 1.0-28.1), pain in upper limb on rotation of head and pain in shoulder in abduction of arm. For blue collar workers, greater number of symptoms associated with longer sick.

(OR for gender, age not reported)
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